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Applying the Technology Acceptance Model to a
Systems Development Methodology
Richard A. Johnson, Southwest Missouri State University, Richard Johnson@mail.smsu.edu
Abstract
Davis' (1989) Technology Acceptance Model (TAM)
is a well-known, validated model originally intended to
predict and explain the acceptance of end-user
technological products such as PC systems and software
packages. This research represents an initial exploration
into the ability of the TAM to predict and explain the
acceptance of a radically new technological process,
object-oriented systems development (OOSD). The
results obtained from a sample of 160 experienced
developers indicates that, with some slight modification,
the scales used for the TAM are reliable and valid for
measuring the usefulness and ease of use of OOSD
methods.
Introduction
 A “software crisis” has plagued systems development
for the past several decades (Pressman, 1992). A radically
new methodology, object-oriented systems development
(OOSD) has emerged to address this crisis (Fichman and
Kemerer, 1992). While many advocates of OOSD claim
that it is vastly superior to conventional methods (Booch
1994, Coleman et al. 1994; Jacobson et al. 1995;
Rumbaugh et al., 1991), others are concerned that OOSD
is not achieving widespread acceptance, especially in
business circles (Pancake, 1995). They warn that OOSD
may be so difficult to learn that it may never become a
mainstream approach (Fichman and Kemerer, 1993). This
study represents an initial investigation into the
acceptance of a specific systems development
methodology (OOSD) using Davis' (1989) Technology
Acceptance Model, or TAM (Figure 1).
Methodology
The research question addressed by this study is: Are
U and EOU reliable and valid constructs when applied to
OOA/D methods?  The reliability of the U and EOU
scales will be evaluated using Cronbach’s coefficient
alpha.  The validity of the U and EOU constructs will be
investigated by applying confirmatory factor analysis
using LISREL 8 software (Joreskog and Sorbom, 1993).
The initial LISREL measurement model (Model I)
for the OOA/D data is displayed in Figure 2.  Note that
each group of six variables consists of the items that are
indicators of the latent variables U and EOU (see the
Appendix).  There are a total of t=25 parameters to be
estimated:  the twelve factor loadings λi,j, the twelve
indicator residuals δk, and the interfactor correlation φ12.
The goodness of fit of this proposed measurement
model will be assessed using several indicators within the
following three categories (Hair et al., 1992):
• absolute fit:   GFI (goodness of fit index) and
RMR (root mean square residual);
• incremental fit:  AGFI (adjusted GFI) and NFI
(normed fit index);
• parsimonious fit:  normed χ2 (=χ2/df) and PGFI
(parsimony GFI).
The subjects in this research are developers who are
trained and/or experienced in at least one well-known
OOA/D method.  These perceptions were obtained by
placing the Davis (1989) instrument on the World Wide
Web (WWW) and soliciting responses (using a Likert
type scale) from OO developers around the globe.  OO
developers were contacted by posting information about
the research project on several Internet lists and user
groups related to OO technology and software
development.  Respondents could simply access the
survey on the Web, enter demographic information and
responses to the twelve Davis (1989) items, and submit
the data electronically to the researcher. One hundred
forty developers responded to the request to participate in
the survey.  Another twenty OOA/D trainees from a large
Midwestern university (senior-level and graduate students
who had completed an OOA/D course) also participated
in the survey, making a total of 160 survey respondents.
The usual recommendation for sample size in a
LISREL analysis is between n=100 and n=200 (Hair et
al., 1992), so the sample obtained in this study is quite
adequate. Note that a random sample of developers is not
necessary in this exploratory phase of research since the
statistical approach is descriptive, not inferential.
Results
The survey asked respondents to provide the OOA/D
method or methods with which they are very familiar,
such as Booch, OMT, and Objectory. In the survey,
participants were asked to respond to the twelve U/EOU
items with their most familiar OOA/D method in mind.
The reliability of the U and EOU scales when applied
to these OOA/D methods is measured using Cronbach’s
coefficient alpha.  Table 1 contains the results for OOA/D
methods compared to those obtained by Davis (1989) and,
in a follow-up study, by Adams et al. (1992).  From Table
1 it is apparent that the reliabilities of U and EOU applied
to OOA/D methods are very comparable to those for U
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and EOU in previous research, and well above the lower
limit of 0.8 (Nunnally and Bernstein, 1994).
As recommended by Joreskog and Sorbom (1993), an
iterative approach to model development was taken to
improve goodness of fit. Performing a LISREL analysis
of the polychoric correlation matrix of all twelve Davis
(1989) items produces the results contained in Table 2.
The conclusions expressed in Table 2 are based on
recommendations by Sharma (1996) and Hair et al.
(1992).
The χ2 statistic is generally not recommended as a fit
indicator (Sharma, 1996), but is displayed in Table 2 for
later use. The remaining values in Table 2 range from
poor to very good. Obviously, Model I is not acceptable.
A common practice in LISREL modeling is to remove
“offending estimates” (i.e., survey items) one at a time in
order to improve model fit (Joreskog and Sorbom).  This
is accomplished by investigating such LISREL output
statistics as the modification index (MI, the expected
decrease in χ2 resulting from the elimination of an item).
For Model I, Item 11 (easy to become skillful) has by
far the largest MI. This evidence indicates that the
elimination of Item 11 could result in the greatest possible
improvement in fit.  However, items should not be
removed without theoretical justification (Joreskog and
Sorbom, 1993).  Since a common complaint about
OOA/D is that it is difficult to learn (Fichman and
Kemerer, 1993), there is sound theoretical justification for
the removal of Item 11.
Removing Item 11 from the Davis scale and
conducting the LISREL analysis results in Model II and
the data in Table 3. According to the change in χ2, Model
II is significantly better than Model I at the p<.005 level.
All other fit indicators are now marginal to excellent.
This model alone could serve as ample justification for a
two-factor measurement model. However, a review of the
modification indices from the LISREL output indicates
that the elimination of Item 7 (easy to learn) should
significantly improve model fit.  This is understandable
since this item again deals with the ease of learning issue.
Table 4 gives goodness of fit indicators for the model
when both Items 11 and 7 are removed (resulting in
Model III).
Model III is significantly better than Model II. All
other indicators point toward an acceptable fit with the
possible exception of RMR.  The LISREL output from
Model III does not provide any clear indication of any
other offending estimates with a sound theoretical basis
for elimination.  Therefore, Model III represents the best
fit available for this set of OOA/D data.    
Discussion
Based on the available OOA/D data, the U and EOU
scales have been shown to be reliable and valid.  The best
fitting measurement model obtained from the OOA/D
data requires the elimination of two items from the
original EOU scale: Item 7 (easy to learn) and Item 11
(easy to become skillful). Adams et al. (1992) commented
that both U and EOU are not perfect measures in all
system contexts and some modification of scales may be
necessary.  The theoretical justification for eliminating
these two items is the possibility that the ease of learning
OOA/D methods has little to do with the ease of using
OOA/D methods once learned.  In fact, the difficulty of
learning OO methods has been well documented (Fayad
and Tsai, 1995). However, it is clear that OOA/D methods
are perceived by knowledgeable systems developers in
terms of both their usefulness and ease of use.  With this
conclusion in mind, it is highly recommended to continue
research into OOA/D methods using the validated U and
EOU constructs.
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Appendix
The twelve Davis (1989) items used for perceptions of
OOA/D methods:
Perceived Usefulness (U)
1. Using OOA/D methods improves my job
performance.
2. Using OOA/D methods in my job enables me to
accomplish tasks more quickly.
3. Using OOA/D methods enhances my
effectiveness on the job.
4. Using OOA/D methods in my job increases my
productivity.
5. Using OOA/D methods makes it easier to do my
job.
6. I find OOA/D methods useful in my job.
Perceived Ease of Use (EOU)
7. Learning to use OOA/D methods is easy for me.
8. My interaction with OOA/D methods is clear and
understandable.
9. I find OOA/D methods to be flexible to interact
with.
10. I find it easy to get OOA/D methods to do what I
want them to do.
11. It is easy for me to become skillful at using
OOA/D methods.
12. I find OOA/D methods easy to use.
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FIGURE 1.  THE DAVIS (1989) TECHNOLOGY ACCEPTANCE MODEL (TAM)
FIGURE 2.  INITIAL LISREL MEASUREMENT MODEL (MODEL I) FOR OOA/D DATA
TABLE 1. COMPARISON OF RELIABILITY MEASURES FOR U AND EOU
Study Usefulness (U) Ease of Use (EOU)
Davis (1989) .97 .86
Adams et al. (1992) .93 .81
Current OOA/D study .92 .84
TABLE 2. GOODNESS OF FIT FOR OOA/D MODEL I
Goodness of Fit Indicator Actual Value Recommended Values Conclusion
χ2 (53 df) 153 --- ---
Normed χ2 (χ2/df) 2.89 >1.0 and <2.0 poor
GFI .96 >.90 good
RMR .20 <.10 poor
AGFI .94 >.80 very good
NFI .95 >.90 good
PGFI .65 >.60 acceptable
TABLE 3.  GOODNESS OF FIT INDICATORS FOR OOA/D DATA MODEL II  (ITEM 11 REMOVED).
Goodness of Fit Indicator Value Recommended Values Conclusion
χ2 (43 df) 90.5 --- ---
Change in χ2 62.5 (10 df),
p<.005
p < .05 excellent
Normed χ2 (χ2/df) 2.10 >1.0 and <2.0 marginal
GFI .96 >.90 good
RMR .13 <.10 marginal
AGFI .94 >.80 excellent
NFI .94 >.90 good
PGFI .63 >.60 acceptable
TABLE 4.  GOODNESS OF FIT INDICATORS FOR OOA/D DATA MODEL III  (ITEMS 7 AND 11 REMOVED).
Goodness of Fit Indicator Value Recommended Values Conclusion
χ2 (34 df) 57.5 --- ---
Change in χ2 33.0 (9 df),
p<.005
p < .05 excellent
Normed χ2 (χ2/df) 1.69 >1.0 and <2.0 very good
GFI .97 >.90 very good
RMR .12 <.10 marginal
AGFI .95 >.80 excellent
NFI .95 >.90 good
PGFI .60 >.60 acceptable
External
Variables
Perceived
Usefulness
(U)
Perceived
Ease of Use
(EOU)
Attitude
Toward
Using (A)
Behavioral
Intention to
Use (BI)
Actual
System
Use
X2 X3X1 X4 X5 X6 X8 X9X7 X10 X11 X12
Usefulness
ξ1
Ease of Use
ξ2
φ12
δ1 δ2 δ3 δ4 δ5 δ6 δ7 δ8 δ9 δ10 δ11 δ12
λ2,1
λ1,1
λ3,1 λ4,1 λ5,1
λ6,1 λ7,1 λ8,1 λ9,1 λ10,1
λ11,1
λ12,1
